Identification of Cytokinin Biosynthesis Genes in Arabidopsis: A Breakthrough for Understanding the Metabolic Pathway and the Regulation in Higher Plants.
The primary biosynthetic reaction of cytokinin is thought to be the isopentenylation of an adenine nucleotide such as AMP with dimethylallylpyrophosphate. For many years, the nature of the enzyme catalyzing this reaction in higher plants had not been identified despite the physiological importance of these compounds. However, the completion of the genomic sequence of Arabidopsis thaliana, a model plant for genetic research, has provided us with new opportunities to solve these problems. Recent studies have revealed the cytokinin biosynthesis enzyme is encoded by a small multigene family that is structurally related to both bacterial adenylate isopentenyltransferase and tRNA isopentenyltransferase. Interestingly, biochemical studies of some of the gene products indicate that ADP and ATP, rather than AMP, are preferentially used as substrates for this biosynthetic reaction. These findings require reconsideration of the currently accepted cytokinin biosynthetic pathway. In addition, there is an increasing body of evidence suggesting that the expression of these cytokinin synthesis genes is affected by the availability of nutrients.